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1. Introduction & Background

In the email discussion [106#37][NR/DCCA] UE behavior regarding idle measurement configurations and measurement results (Ericsson), there was no consensus regarding whether to keep the idle mode measurement configurations during autonomous transition to IDLE or during inter-RAT cell re-selection.
In this paper, we further discuss the above issue and propose a way forward.
2. Discussion
2.1. Aborting setup/resume procedure or CN paging 

The following two abnormal cases will result in UE autonomous transition to RRC_IDLE mode:
Aborting setup/resume procedures:

1>
due to expiry of timer T319 (i.e. before reception of RRCResume message) or T300 (i.e. before reception of RRCSetup message); or

2>
due to cell reselection while timer T319 is running (i.e. before reception of RRCResume message); or

3>
due to cell reselection while timer T300 is running (i.e. before reception of RRCSetup message); or

4>
due to cell reselection while timer T302 is running (i.e. before trying to establish/resume a connection after receiving an RRCReject with a wait timer); or

Network triggered:

1> due to reception of CN paging while the UE is in INACTIVE;

When timer T331 is running, the UE performs early measurements according to measIdleConfig. If the UE triggers an autonomous state transition from RRC_INACTIVE to RRC_IDLE while T331 is running, the following two possible options of UE measurement behavior need to be further discussed, as shown in Figure 1:
Option 1: The UE stops timer T331 and deletes measIdleConfig upon entering RRC_IDLE.
Option 2: The UE keeps timer T331 and maintains measIdleConfig until reception of RRCSetup message.
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            Figure 1: The procedure of Option 1 V.S. Option 2.
The Pros and Cons of Option 1 and Option 2, when autonomously going to RRC_IDLE due to aborting setup/resume procedure or CN paging are summarized in the below Table 1.
Table 1: Pros and Cons of Option 1 V.S. Option 2 due to abnormal cases
	Options
	Option 1
	Option 2

	Pros
	· Avoid waste of power consumption if UE leaves the validity area of the source cell or there is no motivation to setup DC/CA.
	· Reuse the conditions of UE behavior upon reception of RRCSetup in response to RRCSetupRequest/RRCResumeRequest since anyway there is a following NAS triggered RRC establishment procedure. 
· Unify UE measurement behavior for RRC_IDLE and RRC_INACTIVE, as well as state transition from RRC_INACTIVE to RRC_IDLE.

	Cons
	· Additional specification complexity to introduce new conditions to stop the timer T331 and delete measIdleConfig for abnormal cases.
	· The benefit of keeping measurement is still unclear, except when UE is still in the source cell or the validity area of the source cell.


Based on aforementioned analysis, Option 2 is preferred because of specification simplicity, unified UE behavior, as well as the benefit in some use cases.
Proposal 1: A UE keeps IDLE measurement, timer T331 and measIdleConfig when autonomously going to RRC_IDLE (e.g. due to aborting setup/resume procedure or CN paging).
2.2. Inter-RAT cell reselection
Inter-RAT cell reselection:
1> reselecting to an inter-RAT cell while the UE is in INACTIVE;

Autonomous transition to RRC_IDLE due to inter-RAT cell reselection differs from the above abnormal cases mentioned in clause 2.1, and whether to keep measurement or not during inter-RAT cell reselection is mainly decided by the UE and the validity area configuration.

Basically, in case there is no validity area configuration, it is more straightforward to stop early measurement upon reselecting to an inter-RAT cell, since the measurements configured by LTE/NR source cell may not be useful anymore for the NR/LTE target cell. The target cell may not aggregate the frequency configured by the source cell. 
However, if the validity area is configured across different RATs (e.g., the validity area includes both LTE cells and NR cells), it means that the network considers that the early measurement of the UE is valid across this area; the early measurement can speed up the DC setup, e.g., EN-DC. 
Moreover, for the discussion of timer T331 and measIdleConfig, we can follow the email discussion of validity area, i.e., #35 email discussion.
Based on aforementioned analysis, the discussion can be summarised in two cases:
Case 1: Without validity area configuration.
· Stop early measurement upon entering RRC_IDLE when reselecting to an inter-RAT cell.
· For timer T331 and measIdleConfig, follow the validity area discussion in email discussion #35.
Case 2: With validity area configuration.

· UE should support Cross RAT measurement configuration.

· UE stops early measurement upon out of the validity area.
· For timer T331 and measIdleConfig, follow the validity area discussion in email discussion #35.
Proposal 2: A UE decides whether to stop IDLE measurement, keep timer T331 and measIdleConfig upon inter-RAT cell reselection based on its validity area configuration, if any.
3. Conclusion

In this paper, we discussed different UE measurement behaviors regarding autonomous transition to IDLE. Based on the observed Pros and Cons, the following proposals are given:
Proposal 1: A UE keeps IDLE measurement, timer T331 and measIdleConfig when autonomously going to RRC_IDLE (e.g. due to aborting setup/resume procedure or CN paging).
Proposal 2: A UE decides whether to stop IDLE measurement, keep timer T331 and measIdleConfig upon inter-RAT cell reselection based on its validity area configuration, if any.
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